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First Question: Why Live Stream in UHD 4K?

• Synonymous with high-quality
streaming

• Matches the capabilities of 
today’s displays
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UHD 4K vs 1080p

• UHD 4K is ...

• 4X Compute 

Workload

• 4X Uncompressed 

Payload 
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End-to-End Live Streaming

Signal 

Contribution

Live Venue Content Delivery 

Network

Clients/playersEncoding Packaging
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Customer Iron Triangle

Latency

Quality
Operational

Simplicity

• Won’t Compromise for 4K 
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1 Channel

2 Stacks

14 outputs:

3 UHD HEVC

2 HD HEVC

3 HD AVC

3 SD HEVC

3 SD AVC

Request: Full UHD Stack

Inputs

UHD HEVC (50Mbps)

UHD HEVC (50Mbps)

Primary input

Secondary input

Output ABR Ladder

3840x2160 25 Mbps HEVC

3840x2160 18 Mbps HEVC

2560x1440 12 Mbps HEVC

1920x1080 8 Mbps HEVC

1280x720 4 Mbps HEVC

1024x576 2 Mbps HEVC

640x360 1 Mbps HEVC

640x360 0.5 Mbps HEVC

1920x1080 8 Mbps AVC

1280x720 6 Mbps AVC

1280x720 4 Mbps AVC

1024x576 2 Mbps AVC

640x360 1.5 Mbps AVC

640x360 0.8 Mbps AVC

Quality

Operational

Simplicity

Latency

Encoding

HEVC

AVC

UHD
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Problem: UHD Stack Complexity

• Full UHD Stack requires
3 Sync’d Channels

• Complex Operational 
Workload

• Requires Input Timecodes

OR OR
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Overview: Video Processing Pipeline

Decode
Image 

Processing
Encodes Muxer

Live 

Input

Latency

Compute Stages

Packaging
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Decode
Image 

Processing
Muxer

Live 

Input

Encodes

Encodes

Encodes

Compute Stages

Solution: Distributed Encoding

Same Latency

Packaging
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Decode
Image 

Processing
Muxer

Encodes

Encodes

Encodes

Compute Stages

How: AWS CDI (Cloud Digital Interface)

AWS 

CDI

• Reliable high-quality uncompressed video

• Only 1 frame of latency (8ms)

AWS 

CDI

AWS CDI
Open 

Source
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Decode
Image 

Processing
Muxer

Encodes

Encodes

Encodes

Compute Stages

How: Data Plane Split + Compute Scaling

AWS 

CDI

• 4 Compute Nodes vs 1

• Distribute Encodes

AWS 

CDI
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Conclusion

• AWS CDI + EC2 enables 

▪ Preserved 
Simplicity/Latency/Quality

▪ Scalable Distributed Workflows

▪ End-to-End streaming of Live UHD 
Full Stacks

AWS Elemental
MediaLive

Live Video
Processing

Uncompressed 10-bit, 

4:2:2 YUV data (CDI)
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Thank you!
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